Abstract. 2014 The diffusion coefficients D~ and D~ have been measured by a two pulse NMR spin echo with rotatable pulsed field gradient in the nematic regime of TBBA. In this range we find D~ /D~ ~ 3. The diffusion process in both the nematic and the smectic A phases is discussed briefly.
In a former paper [1] we published values of the self diffusion coefficients in the smectic A and C phases of terephthal-bis (-p-butylaniline) (TBBA).
The diffusion coefficients D II parallel and D 1. perpendicular to the average orientation of the molecular director had been measured using a two pulse NMR spin echo with the sample oriented at the magic angle in combination with a rotatable pulsed magnetic field gradient [1, 2] . Now it has been possible to measure both DI, and D 1. in the nematic regime of TBBA at 48 MHz using a 900-T-P pulse sequence with j8 90° [3, 4] . The echo created at time 2 T by this sequence has a rather long decay time, much longer than the 90°-i-90°s olid echo [5, 6] . At the optimum value jSopt for the largest echo amplitude and at large pulse spacing r, the amplitude of this nematic echo [7] does not depend on the phase difference between the two RF pulses.
As already stated in a recent paper [7] [3, 4, 7] . In the case of TBBA we have Popt 29°.
Since it seems to be quite complicated to calculate the nematic echo in a multiple spin system in a general way, we argued in ref. [7] as follows : in our measurements the spacing of the two RF pulses was in the order of ms. In the case of the nematic regime of TBBA the echo occurs about 3.5 ms after the 90°p ulse. This time is much longer than the f.i.d. The nematic echo is formed by a fraction of the transverse components of the nuclear magnetization created by the first 90° pulse and has 180° phase shift with respect to the f.i.d. A strong gradient pulse, applied between the two RF pulses, has an additional dephasing effect on the transverse magnetization components. This additional effect is compensated for by a second gradient pulse, between the second RF pulse and the echo, as in the case of a two pulse echo in a liquid [8] . If diffusion occurs, the echo amplitude in the presence of the gradient pulse pair becomes smaller. The ratio of the echo amplitudes, A, with and, Ao, without gradient pulses then allows the determination of the diffusion coefficient in the same way as in a liquid, provided the spacing and the lengths of the RF pulses remain the same with and without gradient pulses [7] . This is different from the cases of multipulse echoes in nematics [9] and smectics [10] [4, 9] . Moreover, the activation energy is about the same as that of D 1. in the smectic A and C phases. This behaviour was also shown by p-hexanoylbenzylidene-p'-aminoazobenzene (C6-AA) [7] . For comparison, the mean values of our former results for DII and D 1. in the smectic A and C phases of TBBA [1] have been included in figure 1, as broken and solid lines respectively.
Both DII and Dl show discontinuities at the liquid to nematic and at the nematic to smectic A phase transitions. This is in contrast to the continuous liquid to nematic transition of D 1. in Licristal IV [4] , and corresponds to the behaviour of MBBA [9] . The ratio of DII /D 1.' which is about 3 (Fig. 1) , com- pares well with that of other nematics : Licristal IV showed 2.0 [4] , MBBA 1.5 [9] , C6-AA 2.6, C9-AA 1.8 and Clo-AA 1.6 [7] . Leadbetter 
